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Review of meeting: European Study Group on 
Enterohemorrhagic Fscherichia coli 
Outbreaks of hemorrhagic colitis and hemolytic uremic 
syndronie (HUS) throughout the world have under- 
lined the importance of enterohemorrhagic Eschevirhia 
coli (EHEC). O n  12 April 1997, an assembly of more 
than 150 participants from 18 countries, including 
clinical microbiologists, physicians, veterinarians and 
public health officials, met in Innsbruck, Austria to 
discuss unsolved problems concerning this emerging 
infectious disease and to receive first-hand informa- 
tion from, among others, J. M. Cowden (Glasgow, 
Scotland), on a recent outbreak affecting 490 people 
(18 deaths). The aim of this symposium was to 
communicate the latest results and allow an inter- 
disciplinary exchange of experience, thereby furthering 
the development of practical measures in hygiene and 
diagnostic-therapeutic concepts. The meeting was 
organized by the European Study Group on Entero- 
hemorrhagic E. coli and supported by the European 
Commission, the Austrian Federal Ministry for Science 
and Transport and the Austrian Federal Ministry for 
Health. The European Study Group, with participants 
from six countries, was created in 1996 to study the 
epidemiology of EHEC infections in greater detail. It 
is funded by the European Community and is 
coordinated by H. Karch (Wurzburg, Germany). 
F. Allerberger (Innsbruck) opened the program 
with a report on EHEC infections and HUS in Austria. 
Although in Austria EHEC was unknown before 1992, 
E. coli 0 1 5 7  is now the third most common bacterial 
agent causing diarrhea in children. Austria established 
HUS surveillance system in 1994, and since 1996 
EHEC infection has been a notifiable disease. Although 
currently there are only 6-10 cases of complete HUS 
per year, there is a surprisingly high rate of contamina- 
tion of food products (specimens of raw cow’s milk 
yield up to 3% and minced beef up to 10% EHEC 
0157:H7). A. Caprioli (Rome, Italy) presented data 
on molecular characterization of an unusual EHEC 
0 1  11 strain associated with an outbreak of HUS. This 
strain is negative for the attaching and effacing gene 
eae, EHEC hly and the 90-kb virulence plasmid 
characteristic of most EHEC strains. By showing 
enteroaggregative adherence properties to Hep 2 cells, 
positivity for enteroaggregative E. coli probe PCVD432 
sequences and the EAggEC heat-stable enterotoxin 3 
gene, this Shiga toxin-producing E. coli 0 11 1 presents 
a novel combination ofvirulence factors ofboth EHEC 
and enteroaggregative E. coli. Another unusual EHEC 
strain was presented by H. Karch (Wurzburg), who 
described sorbitol-fermenting E:HEC 0157:H- first 
discovered during a 1988 outbre,ik of HUS in Bavaria 
(Germany). Since then, these strains have become 
significant pathogens for human:; in Germany causing 
sporadic cases and severe outbreaks of diarrhea and 
HUS. These organisms possess EHEC 0157:H7 patho- 
genic characteristics (stx2, eaeA,  EHEC hly)  but differ 
from other EHEC strains in having 0-glucuronidase 
activity, the capacity to ferment sorbitol within 24 h, 
and having sensitivity to high concentrations of tellurite. 
The reservoir of these strains, is unknown and, up to 
the present time, they have never been isolated from 
animals or foodstuffs. 
The contributions underlined the considerable 
potential of EHEC for variability and exchange of 
virulence genes. EHEC causes .renal failure described 
as HUS in approximately 5% of ;affected patients. Long 
term morbidity, including renal failure, is a common 
feature. The intrarenal pathway of Shiga toxin, in- 
ducing acute renal failure, is not understood. L.B. 
Zimmerhackl (Freiburg, Germany) studied the effect 
of Shiga toxin and 0 1  57-lipopcdysaccharide (LPS) on 
function, proliferation and cell death in an in vitro 
model of the proximal renal tubule. His results suggest 
that the mechanism of renal inmficiency induced by 
EHEC-associated toxins may be dependent not only on 
endothelial cell injury, but also on the epithelial cell 
damage. 
G. Mariani-Kurkdjian (Paris, France) discussed 
the HUS surveillance measures in France, and G. 
Rizzoni (Rome, Italy) those i n  Italy. The incidence 
rates for HUS in Italy were 0.347 per 100 000 children 
below 15 years of age in the north, 0.245 in the central 
region, 0.195 in the south, and 0.058 on the islands; 
there are thus marked geographic differences. Of  the 
195 reported cases, 70% were laboratory positive for 
EHEC infection. Two hundreli and sixty-nine cases 
were diagnosed in France between January 1993 and 
March 1996, accounting for an average annual 
incidence of 0.72 per 100 000 children in the age group 
0-15 years, and of 1.78 per 100 000 children in the age 
group 0-5 years. STX genes were detected in stool 
samples from 58% ofcases, and antibodies to 0 1  57 LPS 
in sera from 67% of cases. 
Despite considerable advances in recent years in the 
development of diagnostic methods such as enzyme 
immunoassays which detect Shiga toxins in stool samples 
and DNA-based methods, many EHEC infections are 
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still not diagnosed. Accurate diagnosis requires isolation 
of the pathogen since only then can etiology, and the 
extent to which the patient is contagious, be deter- 
mined. Furthermore, isolation of the organism allows 
subtyping of strains for epidemiologic purposes. As 
D. Pikrard (Brussels, Belgium) pointed out, the poly- 
merase chain reaction has become a standard procedure 
for screening stool specimens for EHEC. Also in 
Belgium, EHEC is the third most common bacterial 
enteric pathogen, more frequently found than Yersinia 
and Shigella. After biochemical identification, entero- 
pathogenic E. coli can be characterized by serotyping. 
The actual antigenic scheme used by S. Aleksic at the 
Institute for Hygiene in Hamburg (Germany) includes 
173 0 antigens and 53 H antigens. B. Rowe (London, 
UK) regarded phage typing as an ideal initial technique 
for strain identification. Currently about 80 phage 
types have been recognized. In England and Wales 
phage types 2 and 49 predominate. The range of phage 
types from cattle agrees well with those found in 
humans. Where a higher level of strain discrimination 
is needed, phage typing can be combined with DNA- 
based techniques. 
G. Baljer (GieBen, Germany) reported research 
on 221 calves from 11 German dairy farms, showing 
that the percentage of calves shedding Shiga toxin- 
producing E. coli (STEC) increases dramatically by 
63.2% during the first 12 weeks of life. Most bovine 
STEC strains possess all the known characteristics of 
EHEC strains. In his investigations, 66.4% of bovine 
STEC strains were positive for EHEC hly and 70.1% 
for the eae gene. Serotyping revealed predominantly 0 
groups 118, 26, 111 and 157. In German cattle, 0 1 1 8  
STEC strains have the highest prevalence. Of  these, 
94.6% harbor all virulence factors known so far for 
EHEC. In contrast to ruminants, other animals are 
obviously of only minor epidemiologic importance. G. 
Conedera (Legnaro, Italy) isolated EHEC 0157  from 
3.6% of 419 beef (fattening) cattle and from 437 veal 
calves of the Veneto region. 
Forty poster presentations dealt with various con- 
temporary aspects of diagnosis, epidemiology, treat- 
ment and prevention of EHEC infections. H. Karch, in 
his concluding remarks, summarized key steps required 
to cope with this emerging infectious disease. He 
emphasized that the efficacy with which clinical and 
scientific resources are used to monitor EHEC in- 
fections at both the national and European level can be 
greatly enhanced if the illness associated with EHEC 
infections themselves is made a notifiable disease in 
all countries concerned. The consumer should be 
informed of the potential health hazard in consuming 
raw milk and uncooked minced beef. Physicians must 
regard EHEC as a possible cause of diarrheal illness. 
Because of the highly infectious nature of EHEC, 
young children (pre-school age) with diarrhea should 
refrain from attending day-care centers. Adults who are 
infected should not be involved with food production 
or handling. Appropriate and adequate action by Health 
Authorities is indispensable in order to cope with this 
emerging infectious disease. 
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